Tantalumpentoxide as a radiopacifier in injectable calcium phosphate cements for bone substitution.
The chemical resemblance of calcium phosphate (CaP) cements and the mineral phase of bone is a problem in distinguishing CaP cement from bone tissue by means of common, noninvasive techniques (e.g., X-ray imaging and microcomputed tomography [μCT]). In this study, the feasibility of using tantalumpentoxide (Ta(2)O(5)) powder as radiopacifier in CaP cements was analyzed. A distal femoral condyle model in male adult Wistar rats was used. After 6 weeks of implantation time, the results were analyzed by means of μCT and histology. Unambiguous distinction of CaP cement from native bone tissue and volumetric measurements of the materials appeared to be possible by means of μCT scanning. Furthermore, there was no evidence of either inflammation or fibrous tissue around the implant materials or at the bone-material interface. In conclusion, the addition of Ta(2)O(5) as a radiopacifying additive to CaP cements allows discrimination between bone substitute and surrounding bone tissue. Consequently, Ta(2)O(5) represents an effective and biocompatible additive in CaP cements for in vivo monitoring purposes.